Predation places selection pressure on the behaviour of organisms, but the effect of predation risk on bat behaviour has gone largely untested. Using a Y-maze, we tested the hypothesis that female big brown bats (Eptesicus fuscus) avoid olfactory cues from known predatorsraccoons (Procyon lotor) and black rat snakes (Elaphe obsoleta). These chemical cues are most likely encountered by bats during the assessment of potential roost sites, so avoidance of predator cues could affect roost selection. We found that big brown bats do not avoid cues from raccoon urine and there was a non-significant trend for bats to choose the arm with black rat snake cues. In a second experiment, bats were exposed to olfactory and potentially auditory cues of live black rat snakes. Bats tended to avoid the arm with live snakes, although results were non-significant. This suggests olfactory cues may not be representative of live snakes, or that auditory cues may be more important than olfactory cues for predator recognition. During late spring, female bats often avoid torpor for thermoregulatory or reproductive reasons. Therefore, bats may be alert to the approach of predators and be less responsive to chemical cues compared to other times of the year.
Introduction
The detection and avoidance of predators is fundamental to survival and the risk of predation influences the behaviour of many species. Predators influence ecological communities through both direct predation and indirect,
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non-lethal processes (Lima, 1998) . In many systems, non-lethal effects are mediated by chemical cues from predators, which can dramatically affect prey behaviour. Common behavioural responses to predator chemical cues include reduced activity, defensive behaviour, decreased foraging, and avoidance. A wide variety of taxa, including many mammals, use chemical cues when assessing predation risk (Chivers & Smith, 1998; Kats & Dill, 1998; Apfelbach et al., 2005) .
Experimental evaluation of the importance of predation risk for many aspects of bat ecology is lacking. Bats may have evolved nocturnality in response to predation risk (Rydell & Speakman, 1995) , and there is some evidence that bats adjust temporal activity to avoid predators (Jones & Rydell, 1994; Speakman et al., 1995; Rydell et al., 1996) . Several studies suggest that bats may alter the clustering and timing of roost emergence patterns in response to predation, although the results are somewhat contradictory (Kalcounis & Brigham, 1994; Irwin & Speakman, 2003; Petrželkova & Zukal, 2003) . Predation has also been suggested to influence roost selection (Jenkins et al., 1998; Sedgeley & O'Donnell, 2004; Ferrara & Leberg, 2005) and roost switching (Lewis, 1995) .
The Chiroptera is a diverse taxonomic group (1116 species, Simmons, 2005), but it is not known whether any bat species use chemical cues to assess predation risk. Because bats are volant and the predators they would identify from chemical cues are not, bats would most likely encounter predator chemical cues while assessing roosts. Temperate zone bats are especially vulnerable to roost predation because many species use daily torpor and hibernation to conserve energy (Lausen & Barclay, 2006) . During torpor and hibernation, bats have no defence against predators, and arousal may take several minutes to an hour (Thomas et al., 1990) . Therefore, avoiding locations with fresh predator chemical cues may lessen predation risk while roosting.
The use of olfactory cues has been demonstrated in many facets of bat ecology and behaviour (see Bloss, 1999 , for a review). Frugivorous species use olfactory cues to locate fruits (Acharya et al., 1998; Luft et al., 2003) and determine fruit ripeness (Laska, 1990; Kalko & Condon, 1998; Luft et al., 2003) , and nectivorous bats use olfaction to locate flowers (von Helversen et al., 2000) . Furthermore, many species use olfactory cues for pup recognition (Watkins & Shump, 1981; Gustin & McCracken, 1987; De Fanis & Jones, 1995a) , distinguishing colony mates from other conspecifics (De Fanis & Jones, 1995b; Bouchard, 2001; Bloss et al., 2002) , courting rituals (Voigt
